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^ (57) Abstract: A photocatalyst composition comprising (A) modified photocatalyst particles and (B) a binder ingredient, charac- 

O terized in that the modified photocatalyst particles (A) are obtained by modifying photocatalyst particles with at least one modifier 
compound selected from the group consisting of compounds having at least one kind of structural units selected from the group con- 

{T} sisting of triorganosilane, monohydroxydiorganosilane, and dihydroxyorganosilane units and the binder ingredient (B) comprises a 

^5 silicone having an optionally alkylated phenyl group. Also provided are a coating film formed from the photocatalyst composition, 

Oa functional composite comprising the coating film and a base coated therewith, and a molding formed from the photocatalyst com- 

p position. 
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-r ^ n tg -it m & w . 

2 5. (A) CD^^fc^^TM^l* 

^^b> ^ 44 ft M $ f£ ^ (A) s£ & Jil CD S tot }g 

? % M £ <D & & W \Z fa -o T M < Z> Z\ £ % ft ffl. t •? 
&mm 2 4 £ f2 i& CD £g -ft }g o 
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tf T i O 2 » ZnO, SrTiO s , C d S ^ G a P ^ I 
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NiO, Cu 2 CK SiC, MoS 2 , I n P b ^ Ru0 2 , 
Ce0 2 , T a 3 N 5 ^ , £ £ fci T i , Nb, T a , V & 

t>mttntz'j>fe < 1 1> i m<b7tm*:^T zmvtwtfcm (h* 

I#1BS 6 2 - 7 4 4 5 2 ^^|g, B*BI#^¥2-172 
5 3 5 ^^!, H*iii¥ 7 - 2 4 3 2 9 §^i, B # B 
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B*I^I? 8 - 8 9 8 0 4 ^^|, B # BI 4# Hi? ¥ 
8 - 1 9 8 0 6 1 ^^1, B*ffl^fi¥ 9 - 2 4 8 4 6 5 § 
^fg> 0*I#PI? 1 0 - 9 9 6 9 4 f^|> B&mWM¥- 
1 0 - 2 4 4 1 6 5 f»il#l) H-^K-fb^^ 
> (B*I#I 2 0 0 1-2 7 8 6 2 5 & $g (US 
200200 1 2628A 1 t E P 1 1 38634 A 1 \Z%$ Jft ) , B :£ B # IS 2 
001-278627^^^, H*I#S 2 0 0 1 - 3 3 5 
3 2 l-if&fg (US20010056037A 1 £ E P 1 1 60202 A 1 \Ztt 
JS)> B*i#PI 2 0 0 2 - 0 2 9 7 5 0 §^S, B*m<& 
M 2 0 0 1 - 2 0 7 0 8 2 f^i§#|) ^ , ^^^CPlgM© 
I? <fb ^ > (H*I#I 2 0 0 1 - 2 1 2 4 5 7 § ; A V S (E 
P1125636fcl*fj£) # M ) ® *B # , nI : m> l 6jS^^m'fb^^> 

Jtttii'baFaKiffiffl'r-scit^Tr**. * & , t a o n , l 

a T i O 2 N > C a N b O 2 N, L a T a O N 2 , CaTa 
0,N*©t + ->t'f h^-T h'ft^l^SmJ i 2 S 2 0 7 

« <£> * ^ > -y- ;i/ 7 t -T F <b 4b nJ & ^ £ <fc £ ^ ft fltjg-tt *t 

3E fc * Zti £ (D KM BIZ, Ft, Rh> Ru, Nb, C u , 
Sn> N i , Fete£o&m&Z£/XfeZtlt>(Dn4km*m 

in * § n \t m ^ ft l tz h <d , # ?l h u > & # ;w v £ a & -c 

tt.B $n^c516M^ ( B :£ H# H ¥ 1 0 -2 44 1 6 6 f & # 
(US P6.180J48B If H^^) ^^^fflt^Ct 
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±S53feM^O^^S^S (ljfcttf ft) 1 ^ 4 0 0 n m 

m ifi n m \z m ir $ n s » 

# 58 9§ fc: v> T W: , ffiv^^M^ott^^, ^tt^M^' 

(A) O^ft^^'ft, j& SI 14 > BLlKa^(DatM©^5J^,ho 
USf i2^6?tOl^i0||^t?|^4O 0 n m 
S & K: S £ L V> ; # K: £fc ¥ i$ fe^Ml #s 1 OOnm^TOft 

is&m&mm isfemt,, ^.m? & ytmm ( a ) tt^ts 
in^^isf 5 £ t a* T#5fc«> bti. £ d 

^b<«80nm^T3nm^±, H}:}fH<tt50n 
m^T 3 nm£Ji±©)teMj|^lfll:l^$n5, 

w: & < ft Ah m v jv & m m t % z. t & n £ l v> . -tsuzmmfc 
n=f"&t>iz*wtte\t, wm&nk^ i-ytm?) &mti\zM$k 
istz-&%±T&Mj$.~tz>tz®, mwn \z -r z> m m # ft a* # v> a* % 
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7 011%, »tl<«0. 1 ~ 5 OlI%T-^6f Rtf 

^mm\zM^T t « , # & m *p m m m 

£ ^ ^ <f T 3$ 1 2 0 £ CT2B#Pp^^±ia^bfe^^^^>^^^ 

Hif V>^'j3-jV, ^f^tnyji/^, n-T'n/w- 

^<b7K^^, ffiifjk mmn - ^ ^ )vm<D jlt,^ )vm. 

Kit, ^nn^jkA, itte^^l/^, rattfbift * * © A d y 

> $J ^ , * )V 7, * *s F , ZhD^>f>«)Jt^ 
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s> n § .. d n 6 <d m m \t * n t? x a m * -& t> * t ^ v> & ti 

& % m m v )v t v x m. it 9- & > o v * m \z t % t , m 
« ^ st e*j ic 7j< * # ft % t v s -e © 4> \zmit9- $> >u^i^mm 

£ ft 5=- * > b H D V )V m £ m Vf & Z\ £ & T # -5 . ( £ 

d T , # IK fit * tJc *J 8 

o %mm&±^m % nx & z. tzMmt z> o ) ^^5^ 

- 1 7 2 2 1 B*I#lf 7-8 1 9^^l (EP 

581216B 1 fcfcMS) , B*i#Pi¥ 9 - 1 6 5 2 1 8 ^^i 
(U S P 5, 840, 111 4f kl*f Jft) , 0*i#i¥l 1-433 
2 7^ ; a v S (USP 6.340. 71 1 B If tEP 826633 B 1 
Jfc) ^ # M ) o 09 fcf , iffi&^^^^izg&ft;^* 

* m is , tirmv fe&Tkn fa?- & >&mm, jk * s ■& * 
<tm>fb^^>& : ?©^m^^#e>fts 0 d © « * % & , mm, 
& * x r > ^ - 7 m <d & m <d r \z m w % & * m mm m & 

ft o Z £ \z J: 0 tt it J- $ > b K a V )V ifi # £ ft -5 . £ , g 
fb 9- $ > b Fnyjl/tLxit mt teWi^ 7 )V ft 

U ©^ffiOTTffff $t&fco^, ^> T ;P # U £ & JB 1* ?\ 

*fr s fc j£ d t # u r z> u ;i/ v - ? & <jf © # & £ ^ #j & & # 

t ifi T* * £ „ $ 6 , pH^4'tt#3£©7jc^^4'fc^ViTfe 
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T^-^-'ifMm{b^^>\/;i/'b0*S#li¥l 0 - 6 7 5 1 

±^bfcm^b^^>t k a y ;p « ^ ^ ^ r v >v t v x rfr m 
s n t v> * . ( #i u > a^H5iEj^^^^:#&M tsts 
-0 2j , B^mm^m^w^^^tm r-ro - 2 4 o j ^) 

£FS;L<te3 0SS%&TT?&£. $&l:|fSl/<S3 01 
* % ^ T 0 . ia*%^±T^^>c C©i5ftkFD';jKO 
Jte ft ( 2 0 *C ) W: it m m o *!8ill:*HTIi, t F n y 
^OffiStt, 0. 5 g • era" 1 • sec"'~ 2 0 0 0 g - cr 1 • sec -1 
gft ©IBffl & tlfcT «k U . ifSKttlg - cm" 1 • sec" 1 - 1 
0 0 0 g • cm" 1 • sec -1 , ^ ^> fcff ^ U < fj: 1 g • cm" 1 • sec" 1 — 
5 0 0 g • cm" 1 • sec"' T & „ 

* fc , 011 fcf ^ <b -fe U # A 1/ ;l/ (B*iM¥8-5 9 2 
3 5^^«#i) i , Nb, T a > V «k (3 5 if ^ & 1 

« n 4» & < t^iffiCTcSis^rTsiiJRife^^coy;!/ (a 

*i#l¥ 9 - 2 5 1 2 3 & $8 , B#H#P*l¥9-6 7 1 
24-^^fg (U S P 5, 863, 5 1 4 # # Jfc ) , 0 :£ HI # M ¥ 9 
-227 1 2 2f&i ( B*i#|?9-227 1 2 3^^ 
m. B*B»» 3 P 1 0 - 2 5 9 0 2 3 f ^l^tSil) 

1 1: 6 n T U -5 „ 
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h n v )v * # u x ^ v y ? u n - ;u & © *n * *a m n m m « 
, w, i (Dm, m 2 (Dm, b 3 <Dn&mm.izmmx.& 

/ X m Ik T % Ik & % ) TMlttl^ittSKUfcO 
(B*ffl#H^l 0-1 6 7 7 2 7^&3f) , Ht>/JK> 

# H # US Hg 5 8-2 9 8 6 3 -ft & $g ) ^^f;nzny;vy§ 

JM4 Tfr JR £ ft T ^ S ( M fc£ , BafcH^-tffclfcsS^ttfi r T 
KS-2 5 1J ) o ^t, ^KWlC^^^^^^ft^iT 

siit # m *s 4> t w a s 8 0%gH^±tf $ntti 

* fg qj ^3 t m 5 n & i> & < tfe i moim&Mfc&m 
(b) , t as as: (i) ?g^5hijtj^;j/7>#tt, 

TIBxt (2) T^$n^) ; ey^ + ^^^-;i / ^/v^>^-fi > 
(3) TSSn«5;t + '>^J^/^7>¥ftJ: 
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R 3 S i - ( 1 ) 

S , itm^^fe«^K^0D^m^c2~3O©T;i/^-;v^, 

7i = Jl/S, J K*fRl-2 0©7';W3^v'3S, X 7K ^ * 
— (R 2 S i O) — (2) 

( ^ , r (i) T^iifeiD 



R 

I 

-Si— O— 

I 

o 



( 3 ) 



( 5* * , Rte5£ (1) 



^wtm&m&mmz ntzm&ytmm < a ) « , *t © n& ^ « m 

(D & m X * )V 3= - ^ # « /Jn $ < & s o 

^ ft m * ^ T , ft tt *& ( a ) CD £ ft 3»J it & m ( b ) te J: 
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& 3$Ifc £■ «j (b) £ S * It (a) / (b) =1/99-99. 
9 / 0 . 1 , *5F S b < « (a) / (b) =10/90-99 
/ 1 ©IJ^TI^I> 0-20 OXZ, ft&V < 10-8 
O'CfcTiraSUbfeU, ( m JBE ) ^g^ldcfc. t)&fi'&<i&©»j» 

^^;vt p y;i/^, -r y y° d a° y — ;v , n - y* ^ y — ;p , x 
& y — )V > ^^;-j^o7;^-jh, r -fe h > > y 3^ ;i/ 

h 7 5 F , ;V*J1/A7$ F^075 HI, ^ n n * 

? ;v x ;i/ jJn + h\ xho^>f >i^nti^©2iw±© 

flUfe ( b ) tlTtt M 7L « S i-Hi, *P 7jc # # & 

u £ ( x ;v 3 ^ > u ;u £ , tHn + ^^ijjn, Any 

>{b'>UJH, 7tf^^yiJJH, T ^ y * >- S/ u ;p * 
« ) , X^^rvS, 7tF7tfjH> ^ ^ - )V m , ft 7jc 
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* ^ & V> T , ± IB ^ $| ^ % ( b ) HT, 5£ 
(9) t^^tlSS i-HS^f^r-flft^l (bl) £ JB 

§ z> fc & £? £ b ^ o 

H x R y SiO (4 _ x _ y)/2 (9) 

7J^JVS, S£ fji i£ 5 ~ 2 oo^i'nyj^JH, it fi#i 

M«^fe«^lK^©^mic2~3 0©T;V^rn;i/S > 7 x. 

^$tl~2 0©7^3 + yi, X 7K ^ S £ ^ 

b ; 

x R y , 0<x<4,"0<y<4*C*D, (x 
+ y ) ^4T3fe5, ) 



* is w k & t , X. mm (a) ©±ib^ (9) -vmtstiz 
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(a) ilSi-Hitt^<${^l (bl) £ fi S 
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(a) iLT3t«l»!/^tlt5fci^, ^©fc¥^fti^^© 
*iP*««**n«. Sfc, (a) ittifcf 

±!3^tt©iRf^k:«fcD, T i - O H S <E> 
ii!>^ I R X ^ ^ h ;!/ & ft & 3 6 3 0 ~ 3 6 4 0 cm" 1 

cm e> © c t £ e> , m^nit^m c b > £ l x ± ?a 

(9) TfSSn^S i - HX^t^r-fStSft^ft (bl) £31 
iR b ±J « , #583li©gtt:3fctti» (A) fit > S i-H^^" 
mtr^ Mfc&m (bl) t^M^ (a) «h©m^:5fi-&feTf 

nj:tT#f,nfc^tt^)Sj!i (a) «: , mmmmiznir & # 

*56 5Sl:*^T, ft $ (a) © _h f B 5£ (9) Tl^n§ 
S i-Hitt^T'flfUi (bl) tiS^ttteltt, S 
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(bl) ftllUTfc^va, IfcjjcSfcifig'&fc&iSEO^FaET 

fc ± IB S i-Hafc^W'fb'&*er-f* (bl) T^MJR (a) 

d d T S i - Hatfc»*r*K**IB'&jih*Stitt, S i - H 

-ohi) ^^^--;v»> y $ y s * # ;i/ ^ ^ ~> ;v * ^ © 
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nna^t (IV) , 's^-iJ-^nne^ (IV) T > ^ — # 

a n ^nnai (iv) # y & a , tk <b e & (n) , 

r^ftS^ (IV) , ^^Dn-^->^n^>^>?xn;v-e 
& (I) > e^-tfn;i— >d^+i->^#:, e^-^X7^> 

^ & ± t a 5£ (9) T^^n^s i - nm^m >r m<k&yo 

( b 1 ) tc£^T, Si-H*«^M^£fifa&&#^jiliR 

7k m ft * tt , ra#fc3te«i*©agttfcfaffl"rs2ifc'b-e#* 
& 86 , -e © # w * « *> ^-ft ffi 0 * v o 

(9) Ti^n^S i - HStt^-fift^ft (bl) ©^J 

tbtit w *. « s (i o) ti^nstys i - h * ^ w 

lr & ft, & to > 5£ (1 1) T*$tl?>M*«S i-Hltf 
*r^m<b&m> 5£ (12) TfSSnsHV'Jn - >i0S:5 

R 3 



H— Si R 3 ( 1 0 > 
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SittSfcl^|«0^||l~3 0 <D 7 )V * n y )V * )V 

7 x n ;i/ S , x 5£ (l 3) -cmznz>>'n*~>£* 
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-0-(R 4 2 SiO) m -SiR 4 3 (13) 
( 5£ * > R 4 tt#^^3i^i£ii^*rc«^lK^©^^^ 

)vm, si^tfcfi^fetto^it i~3 o®7^tD 
r ;i/ * ;^ » , itm^^fc«^K^^^mic2~3 0(7)T 

)V>r-)\>m, Xfe7 xn^^^^b ; £ , mteMlfcT 
& D , O^m^l 0 0'0T*«. ) ) 

H-(R 3 2 SiO) n -SiR 3 2 -H (11) 

( 3; R 8 5£ (1 0) T^ibfcin^D ; 
n g i& T & D , 0^n^l 0007?&£ o ) 



(R 3 HSiO) a (R 3 2 SiO) b (R 3 3 Si0 1/2 ) c (12) 
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+ b ) ^10000T&9> ^-btc ttOXS2T^§. 
HI, ( a + b ) ^2£Jl±©S»T!* 0 1-3 c = 0 ®«^, 
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= 2 © * < a£ (12) OKHS/ij3->ttitt'>'j3- 
> T •§> o ) 



* » §b * k x > ± B ss (io) tisn^^ys i - H 

)V 5/ n ) ;* ^ ;U v- 9 > > tf X (h'J^JV->n + y) 
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9 > , tf x (b'J^J^>D + ^» i - ^ntf;v^7>, tf 

X (h'J^f Jl'v'D^^) n-y^;l/v-9>, tfX (h'J^ 
^ ;i/ i/ D * is ) n - ^\ 3r > ;i/ 9 S 9 > > tf X (h'J/f J^>P 
3r > ) ->^DA^'>JVy7>> tf X ( h U ^ f v'D ^ i / ) 

7 x n ;i/ > ^ > , tf x (h'Jif j^>n^y) * 9=- ;i/ 9 > , 
tf 7. (h'JifJl/vD^y) x ^ ;i> >- 9 > , hU ( h U * 
^ )V i/ n * zy ) ^ 5 > » h L) X (MJifi^>a^y) > 9 
>s ^>^?Jl'yyD^t>, 1, 1, 1, 3, 3, 5, 

JPh'J^D + f >, 1, 1. 1. 3, 3, 5, 
5, 6, 6-;t^?;i/fh7'/D4*>. H'J^fJk>7 
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9 > , ^ o ^\ * ;i/ ^ ^ ;w >- ^ > , t - 7* ^ ;u s> ;* ^ ;w 

7 > , v 5 - t - ^ ^ ;V > ^ )V 9 s 7 > > n-^-^^x^^v 5 

tf ;i/ v 9 > » b'J- i - ^f^v7>, hiJ-n-A*->;i/ 
9 > . hiJ7iZJ^>7>, 7'JJl/y^f;^>7>, 1 - 

7 u ;v - 1 , 1, 3, 3-T-b^^^;v> ? ^n^r+)->, Z U 

D ;* ^ )V V * ^ )V */ ? > , 7 - # 7 5=- - ;p 5? ^ ^ ^ 9 s =7 > ^ 

^n^t/S i - HStf ift'&iOff'T^ ?fe M 
©aStefflSIStefcttSS i - H S (D £ Jft 44 ( zk is H K 
j£ ) © & £ ^ ^ ®x*;m*-©te£j&>e>, k'7 (f'J^f Jl/ 
> n * ~> ) ;* 5=- ;V ~> 7 > , h U 7 (b'J^fJk>D^y) 

tt, 7i-Jl/«Sf S^^TS (14) T*$n*t>©** 

0? * b V> „ 

. R 5 

H Si R 5 (14) 



R 5 



4> , r 5 « -t n -6 n sb st \z n m # s « # (& « © ft * « 
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b < 5£ (13b) Tl^n^yD^yl^iU {BUR 
6 (D4 3 © / >?i< tfe 1 ^>«^ (13 b) -Vm-Ztl&z/Ulrzs 



-O - (R 4 ' 2 SiO) m - S i R 4 ' 3 (13b) 
(5£*, R 4 '^^-n^tl^iE^ItM^*fe«^l!!^^©^m^ 

i~3 o « © 7 ;w * ;w £ , Kit 5 ~ 2 o © ^ n 7 ;i/ * ;i/ 

)l3r o £ , rattl^TfeO, O^m^lOOO 

-c & § 0 ) ) 

# SB & V> T , ± IB 5£ (1 1) tl$n§B*SS i - 

Hl^f^-fift^ftOlfWibK^ 0il fc£ 1 , 1, 3, 

3-^b^^^)V^^U^^->, 1, 1, 3, 3, 5, 5 - 

A + it^f JH'J'>n+f >, 1, 1 . 3, 3, 5, 5, 7, 

7-^-^^^5 : -;i/^h^^n^-y->#(Z)^¥^^ J ?«5 o o 

0 0I^T©H*3#'J ;l/i/D^t>l^, 1, 1, 3, 

3-f f7lfJl'^ya^t>, 1, 1, 3, 3, 5, 5- 
A + U-X^JPh U vD^t>, 1, 1, 3, 3, 5, 5, 7, 
7 - ^-^^X^;i/5 : -h^>'P^+h>^0^¥^^ : ?*5 0 0 
0 0£(T©H*S^iJi?IfJ^>D^^>I^, 1, 1, 3, 
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3-7h77i-^^'>D+t> < 1, 1, 3, 3, 5, 5 
- A^U-7xr;l. h ij e/D^ij->, 1, 1, 3, 3, 5, 5, 

7, 7 -t^^7i = ;Vfh7'>n*u-><jPojft?^»f t 

5 0 0 0 O^T0H*S^'Jy7x-Jk/n^f>i4», 1, 
3 - y7x"^ - 1 , 3->**^;i/->^>n++f->, 1, 3, 
5 - h V-* )V - 1 , 3, 5 - h U 7i-^ - h 'J i/n^it 
>> 1, 3, 5, 7-T-h^^^;V-l, 3, 5, 
77i-;V-t h 7V'D^r1^>f Ot^i^^f i 5 0 0 0 0 
EAT©H5fcSg#U 7i^JMfJ^>D^it>|^> 5? ^ ^ 

^ > % x ^ a ^ 5=- ;i/ 9 > > x 5^ ;v ~> ^ > , 7 x x ;u ;* 
5" ;i/ >- 7 > s ^ x x ;v ^ y , y^DA^->jMf Jk>7 

> , t - 7 =f- )V * 9- )V ^ y , V - t - ~f =¥■ )V =y ? y . n - 

^ z $ & =y )V * j- )V y y , 7>j;M?^'>7>#s«wt 

£ n & © * T » TfeM^CD^ItMUBft^^^S i - H^£> 

£> , RT^^fiiiJlOOOOKT. $?£b<& 2000^ 
T > $&»cSf*b<ttl 0 0 oaT©H*«#'J e?7;i/ + JP 
~> O * +h > ( 5C (1 5) ) *t n * $0 S i - HStt^-flft; 



H-(R 6 2 SiO) d -SiR 6 2 -H (15) 
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4 3 

§ o ) 

* % HJ £ ffi V> 5 Jt IB 5£ (1 2) T*$tl§H'>'j3->t 
LTtt, 3fe«i«©iettfflaWrlc*W-4^*5fc)ett C 3te Ak tat tft: 

£ L < 2 0 0 OJ^T, J^tfflKttl 0 0 O^TO 
H -> 'J 3->d^Il:iffiTf 5. 

* 0J £ & T , ±&Vf£MmM.&&m-TZ>^&M4k&'yo 
(b) T?3fe»ilSf SS^^f iltTll&n^Itt^Mi 

^ ( A ) ^tit5@Effi^t$ft5fc!6l:[t * % BJ 
©5tjtt»«Lri6*fcfflVi*A-f>^-^^ (B) ©i^^^^T 

$5Sffii^;^-oH^7x^;Htt>"J 3 — > (b 

P) <fc D > 3fc ft fck flf & ^ (A) # j£ V* « ffi X * ;P 3= - & 

tts^s^fts. m^^ytmm^L^ ( a ) & » * 

© k: ffi v> a *fe $Hfc: & (b) tlTtt 

tse o r , m x ar , & & $j as ^ * ( b ) a**rb»5*sft*ffi& 
itis (i) ~ (3) © n tnc *> ^ t > r a* # * a sc 

fctt«#£fc«#|fett©lft*ftl~3 0 0) 7 )V ^ )V 3k s mm 
ft 5 ~ 2 0 ®->^ D7J1/^;H, E$H£S:&fci:#l!£ft©^5{i 

ii-3o®7^to7j^jn, £««££:«#&#©& 
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||[2~3 0®7J^-JH, Xtt^^f 1 ~ 2 0 07;i/3 

0 0 nm^T, Z *> \Z&&h < 1 n m & ± 1 0 0 n m & T , 
#fc$f^b<«5nm^±8 Onm^TT?*S, 1/ ;V <D ft H 

m C t «fc t) f# £ 21 <h 3fi« t * % o 

tsi&* =se 3#e , - ft ^ * > & <h t ¥ £ & s t b t $ ^ $ n 
* % fc & t* § # » m m. & m « , ±iebfe^tt^M^ 

(A) <fc , T IB ^ (4) T*Sn«7xlJH^I'>U3- 
> (BP) Sfi^t5;t^>^-|ji^ (B) £ & ^ -e fc 5 . 



WO 03/101615 PCT/JP02/05432 

4 5 

R 1 p R 2 < 1 X r SiO (4 _ p . q _ r)/2 ( 4 ) 

f^l«®Kill~3O07J^JVi, ^i|5~20 

X # * & 7k lit IK ^ > Tfc $^ , ^lll~20O7^ 

3 ^ ^ , gt**l-2 OCT^D^J'i, X ^ / * » , 

fit 

P, QSl/r 0 < p < 4 , 0 ^ q < 4 , 0 ^ r < 4 , 

R 0 < (p + q+ r) <4Tf»D, f bt 0. 05^ 
p / (p + q) ^ 1 7? % 2> o ) 



(B) £> fi * it , (A) / (B) = 0. 1/99. 9-9 
9 / 1 , £ b < (A) / (B) =1/99-90/10 

± IB (4) T?S$n5 7xZ;Htf^'j3-> (B 
P) tbTtt, WA«-«5t (16) , (17), (18) 
R (1 9) -eS$tlSyD^1f>ie^0/>)5:< tfe if© 
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Si O — Si O 

0 0 (16) 

1 I 

Si O — Si O 

l 7 I, 

R 7 R 7 

-(R 7 2 SiO)- (17) 
R 7 

R 7 Si O (18) 

( a: * , r 7 \t^n^nniL\z, y x ~ ;p s , mmwi&frfe 



Si O- 

I 

O 



(19) 



±3fibfc«li6ft'&«J'>U3->tt, 00 tf - IS ^ R 7 S i 
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it 1 ~ 3 OCTJ^^S, Xfi^ii 5 ~ 2 0 0'>^O7 
J^^SSIt. # X > # * & 3t (C * * K , * m * , ^ 
111-2 OOyj^ + i/S, J K*ftl~2 0©7>'D^r^ 
75y^'>l, Klll~20Ot^'>Al, A D y > 

i. ) 3f ii/7>ii#:R^/Xtt-t^R 7 

m m # £ , ^gc«j;D- j^5CR 7 3 s i xTgsnsit 

ft , 1 0 0 ~ 1 0 0 , 00 0,$?i;L<te40 0~5 0, 
0 0 0 T * 3 o 

* 56 §8 & V> T A* -f > # - fifc # (B) tltffiV^nSv' 

ij n-xoii^ftiio^tfi, r v ;u - y ;w fcfe © 

# # J ( ft* W * * ; B # H > X^*X^JS*tfSfT (1 9 8 
8 ) 

^n^w + t, ± 13 ¥ & Efc 5£ (4) Tjrc£ft57x:^;i/ 
i^l^'J a — > (BP) £ b T ± f a 3; (16) Tg$n§ 
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iia, lift, »{Hft, im^ft, »^s.ft^©^ 

^5t<fcbT^oi-;i/^^-^^ c 3; (16) £ & 5 R 7 ^ 
^T^x^l/gofe©] £WT3fc<£«±5z!iLfc&m%ft;^ 

* * k: ft ± -r § fc tb ft £ l . ^(Di&tsi? p-mmfe, mx 

«*n«S®JR^^^ h ;Wc & 3 1 0 4 0 c m " 1 t 1 1 6 

& iz j; t)ra3t-r§<f**-e#s. 

( J. F. Brown. Jr.,etal. :J.Am.Chem.Soc.,82, 6194(1960)# 
Mo ) 

*&w\zm\<* % ±&iS; (4) TS$n§7iz;kStf 

U n — > (BP) , Ph-S i (Ph : 7 x X ;W S) 

- <D # # fc /Jn $ V> « it ( 5£ ( 1 ) ~ ( 3 ) ) * W f 5 & ft Sll 
fl5 #1 (b) t^tt^I^nT^S^ft^ttl (A) ©AM 
>^-iU, i£ ^ ft ft M & (A) J:D^®x^;i/^-^i« 
^7i-M^t'>'j3-> (BP) £"£tr;W>^-J&# 

( b ) * » © ft ftk & & % a > x ft 

ft M S£ (A) O^f CO^T§SI«»tt$f tSit^iirSB 
(A) ^«^^i#3}JSt5ff®Otttt < 81 7jc / Bfc 
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zKtt) KjftJSUT, IgttftM^ (A) Ol^^Jie^f t§i 
(BP) fc«k5iS«^tt©36i3i*tt, (R 

1 ) 7x-ji/S (r 1 ) tR 2 (r 2 & * niL\z\zmmvt 
o <d i/ & u y )v^r xtemmwi&fcteftmwivmm®. 2 

~3 0©T;i/^rn;l/«^St-o ) © fh { & T ( R 1 + R 

2 ) tst. } fc2*L5 ; E;i/*£*±^r*rs±fBjS (.4) 

$n§7iriH§f ->ij3-> (BP) § J8 V> S H £ K «fc 

* fc , ± s& u i a m # e © m m 1% m « > y ( r 

1 ) © (r x + r 2 ) zms^m x&iz'&^-mxt %> o 
•tot, *%Bj©^M^m^ti^^ffi-r?>;t'f>^-^^ 

(B) ©7x-JHtf vU3-> (BP) tlTiD^S 
1/ ^ O 14 , ( R 1 + R 2 ) i:*tt57xr;i/i ( R 1 ) © 
SH # 1 0 ; t;V%^±, ^t|fSKH2 OtJK^i, 

£ , jfE7i-JH^t , > l J3-> (BP) }4tif 
© S K: ft T 3 ^ ^ & # T & 

o^-y->^^ (-O-S i-) iti^tft^i 

4 > ? \sxnznzmm&m&fo**%w<DytMMUj$.®fr 
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5 0 

6#6nsric^#:tt, * * k: « n fe © ^ s . 

*»§9©^ttJ««aric«jfc:feViT, AM > y - j$ # ( B ) 

llt§7x-JH^f yij3-> (BP) til, ±mis 

fcsa**»»-rs<fco»suvit)©tt, tib^; (5) ti$ 

( B P 1 ) T & § o 

R 1 s X t SiO (4 _ s _ t)/2 (5) 

RMi7x-;H^il ; 

s&tftli, 0 < s < 4 , 0^ t<4T^0, ^LT0< 
(s+t)<4T&£„) 

* fc ^ /t -f > ^ - & ft ( B ) j&t % T IB ^ ( 6 ) TS^n^ 
7J^JH^|y'Jn-> (BA) SSEfc^^-TSi:, # SB 

w©3t«ii»^«^5^^$nsaijiittt» fife jutt , « ft , m 
mnm&* mm & &e ©,& ti nfc *> © t & & ft 
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5 1 



R 2 u X v SiO (4 _ u _ v)/2 ( 6 ) 



^^^i^ ^it 5 - 2 0 05/^7 D7JV + ;H, Xte Ifi f| #c 

* > s , ^it 1 ~ 2 0 ©7^>n^ ^>s> 75;^->i, m. 

T 

u R v « » 0 < u < 4 , 0^v<4Tr£D, ^LtO< 

( u + v ) < 4 T & 3 « ) 
* fc , AM > ^ - j* # (B) HI, ±B3 (5) T l£ £ 
n 5 , 7JI/ + jPS^ttl/fe^7xz;i/Stf 

(BPl) t ± m 5£ (6) Tg$n5 7J^;Htf ->'J3 
-> (BA) £ ft, MM it (BPl) / (BA) = 5/ 95 
~95/5, fr&L < (BPl) / (BA) = 30/70 
-90/10Tfl^lfcft{D*«H5t, #SB9i©3teftki£ija 

JUtf ->Un-> (bpi) t7JP + ;ntt->>j3-> 

( B A ) ifi =i # d m ft m V Tc AM > ^ - * iz U '14 }fe ftk % VL =f 
(A) J&<#«Lfc#§ji£:fc?K ft*8©i»«ttfc«nfcfe©£ 
fc § fc J* $f * L V> . 
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£ © I* , ±IB7i^;i/S^f 5/'J3-> (BP1) R _h 
IE7JI/=lrJHtf ^>'J (BA) <Z> # * CD , GPCti 

^Lfc^'JXf l/>IIIi¥^^?l^, 10 0-10, 

0 0 0 , !?$L<li 5 0 0 ~ 6, 000, £ £> (e: $? £ b < 
7 0 0-4, 0 0 0 tS§feO^tlt5t, _k j£ b A* 
>^-Efc# (B) ©5^nffl»««l36*tJ:D«*fc5S:*. 

u uT, 7x-jHtf '>'j3-> (BP 1) £ 7 ;i/ 3r ;V 
Stt^ l J3-> (BA) ©5^affl^«t«, # * CD v U 
□ ->^lnm 3 ~lMm 3 > £?£L<tel0nm 3 ~0. 

1 M m 3 , $e>fc$f*b<«10nm 3 ~0. 0 0 1 # m 3 
CD £ $ CD H ^ -f >£^J&LT;fe#l8t-r£-££l*-5o 

$ £> k:, ±IB7x-;Htf ->'J3-> (bpi) £ iB•g• 
*rs-hffi7;^3 l ;^3£^^r>'l):3-> (ba) tu, & 
(7) T^$n^ ; &/^-^->> ? ^-;p**y>'^>m{i (d) £ 
5£ (8) -e^$n?>^^^->^-;u^y>'^>¥^ (t) £ , 

^;VJt (D) / (T) = 100/0-5/9 5, iff £ b < 
9 0/1 0 ~ 1 0/9 0©iiJ-&T#-r&#§5iCDfeCD£/BV>£ 

7iz;vs^t->'J3-> (bpi) tyj^iUtt 
i/ U 3 - > (BA) 05#Dffi#«*aifc:fc*-r£jiS;&|g?n 
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- ( R 2 2 S i O ) - (7) 

To ) 

R 2 

Ji— O — ( 8 ) 

O 
I 

(3£f> R 2 (7) T5£iiLfcai£T&3„ ) 



( B ) , » »J t » ^ ^ , Slll^tlfc^^, iS 
T & V* o 

^mmoytmmm^m^^^x ±m^. (4) $ n & ? 

x-^Stty U (BP) }t, £J5Ste£#T3g ( 5£ 

(4) tOX).^tLTfe, ^ £ & < T & V* 

^ f 3 s < 5£ (4) 4><dx) ( IP •£ , 5£ (4) & 
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ifc*fc«>$?£LH. £ , II©ifii^, 5£ (5) * 
Vi T 0 < t , jS ( 6 ) Id * T 0 < v ffl & i; b Vi o 

i-JHtfy'J3-> (BP) s&«JR>Stt***r** <5£ 
(4) t©X) HT, TKSftSBi^/XttftlTK^^ttSS^ 

Stl'>'j3-> (BP) CO. 01-2011%, £? £ b 

tt«fi&&2©ia#R3te^*«»*bVi. £ tc , m 7k ft ffi m m o 

* fc ± IB fig ftk t b T » , W tL tf tK m <b ^ h U ^ A > ?Jc 
£ A k Fa^yFO^ttilttft^il ; h U ~f ^ T 5. 

D tf )V b U ;* h + '>'>7>OJrtf 7$>fli^|J ; x h 9 -f 

y^D^^n- K f h Jl/?^^- hoi o^f 
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5 5 

jR-^i^©c];5^7;i/5-^Af^i ; MTt^JlTth 
± - h , 3> ^ ^ ;i/ H :* ^ ^ U - h , V 7 J- )V ffi 9 £ U - h 

#»E©3tetti£llfij£<l&fc:feV>T±iBS; (4) T £ ft £ 7 

i = mt'>'j3-> (bp) a* s i - nm^^-r % m& > 

gr'gmT ~)llk<£tW <D Z t&%lffiM& . S i - H ^ *f 
u y ;v $r - ;i/ m ifi o . o i ~ 2 ^ * , £ b < o . l ~ l 
iit?5:5<t5 l:iiDt§Ci^^t ^ # * IB T ;V er 

~ ;Wb 1^ #f £ b T , 7J^ZJH^^t S i - HSiSlS 

ft T ^ -5 „ 

ItSBWTf, »ttS7i = ^«tt->'j3-> (BP) <h 

# ^ f£ 7 ;u :=. ;Mb ^ % © i& * £ *r b t l ~ l o o o opp 

m, #?£L<tel~l 0 0 Oppm^fiJ-g-T^llPLTfe^Vio 
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A ? S? t> A % -f U V V & , a^<DYfc-&«*tjlU 

T V> * # , # fc S & <D it m £ /\° 5 5? ^ A CD 4gj $? £ T 

fi*oftt*tiTi4, mx\*m.K>&& (in , ^ 

F7^nne^i (I I) % & it & & (IV) , a> n 
ns&m (iv) „ ^^t^nna^ (IV) x > ^ - £ A , 
^*-y-*naa& (iv) #U»>A, tK W.ik&& (II), 
— Wt it a & (IV) , > ? ^pd->?>//7d^>^>?x~;1/- 

a & (i i) , a^-ifn;p^n^u->«t#:, a - * x ? 
-f > flf # , a^-^-i/^^>^#:4»e^o^#: N r;i/^^-^ 

I) , ±£te^h^X>$>A°^>"^A (I I) 1?T> ; E-^ 
A, »ft/^5>5A (I I) ^^^WfitlS. ^a^j^M^ 

tt s i - Hit* '>'j-3>t#ti7;^-;w^ife(o^ 

H-il:^ie^l^g(Dii:It 5 - l o 0 0 p p m <£> fg ffl 

& M i& © £ $1 $!l b , h^OI SE'-fi $t§g»T, 

«-«©#*S*fl;<&4tK # 4$ U > it & m . 7±^U>ftit& 

mtzEo m -it m n m * as in v x t> * * . 
£ fe , * & bj © ^ flk m m j$ « ic « , fiic^cxt i 
(e) ^i±ytmm (a) t*fb, aajt (a) / 

(E) = 0. 1/99. 9 - 9 9 / 1, £ b < (A) / 
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(E) = 1/9 9 ~ 9 0/1 OTiiDtSutfetf §. 

*&w<DytMMUfc®tetiim-e% stu (e) ht», 

w \z m ps \* & ^ o 

±m&f&mm £ nit ^ pjmttitiiii:^^«iti& (#« 
^ it in > ?6 ® <b «r m . mm.mih^mmm) <d & m & *s m 
t & *) , m k£ y t> u ;i/ m m . * ? ? u )\> ffi m > 7 y m # 0 , 
t ;v * h m m > r 5 / 7 )v* y m m > t? - jvm m . ^ u x x 
:r flit , ?s?-v>-7**jx.>Mm. v * u 7 j >mm, 

#'J^5 1 l/>#ll, ^ U h > 18 Jig, *'J7S H Itllit, # U 

*-^^-hii, ii?iJ7t^-;Hll t I'Ji-tJU- 

T" ;V h > 18 It , ^'J7x-V>t+^h , f ^'JXJV7 

* > HT Jit , 7x"V>XJ^>f S^UX-r^f if> 

# u % as tf x ;i/ m m , # u & tf x u 7 > m m > ^ m # 0 > 
7 ; -)imm. * => ^ >mm, x 3^ ~> itus? , z >m 

;va - X * > 35iR^A*CD'fyyi/>*ltl&» # if -T > 
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m&m tm-s vtctr iiif&f t % is u jn^i^^^f 

il © * ^ & / X #J i! £ W T £ « ^ # . ft M #U;i *f L 

& * & § v> » v )v<d ®l ^ t? §s in u t <& & v> o tfcb^ne 
^MifcMSfit if%LW\z&rt%>n^>#-mfr (b) 

^^^^wmUclt ( » ® ffi f£ > £ {g T £ ^ £ <k 

IS HJ (D ft M $ 3fi E« > *g © tfc ^ ( # , HflO T 
# £ M PS & ^ o 

iHtit #J x \$ 7X x v y if u =1 - ;v » ^?^ta v 
)V, x * y — ;k /^;-j^©7Ji/3->i, Mi/ x > ^ 
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* : y->m<Dx.-'r)im, ^^^7th7$ f> * ^ ^ * 
% -fb r * ^ o a □ y > {b #i & , s> ;* ^ ;i/ x ;w * * ~> f , n 

#£n£#m^xteMm*®@^# ( ^ ft tt & n. m ) © 

itlT, — «t0. 0 1-9 5li%> $? £ b < & 0 . 1 



^-Jfc# (B) ti^t**ft. 
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6 0 

14^$?^ (A) £2g£--T3#i£o 

(D^ft^MJ& (A) (B) CDjg-&<»S±IB 

_L 13 0 5 , ^ 44 ft M & (A) <D # ffc -ft 

fcflltlfca— x-f > if JN * # § ££#T#Sfc«>8F£LH. 

i£f£ftMi£ (a) <h/w>^-/&# (b) , RtfBrSfc 

fl& ft » (El) £ , l£ '14 ft M (A) IC^bTliH: (A) 
/ (E) =1/99-99/1, $? £ L < (A) / 
(E) =1 0/9 0-9 0/1 OTf^&feOStfflUTfcJ; 
o & # Hi ft «■ £ b T tt 4$ \z M PS & < , & A © <D £ ffl 
5 u t ^ T f 5 o i»ft»«D«ilyTtt, ft ft 9 y # 
- , JS3U*^/£«tll&ft*sK Tkfc'&jfcan&ft** (x^;v>?a> 

m « n ft n s nm.mmmmm*mtfz>z.hi!)fT?%z> 0 ^ & ft 
mm (a) £/w>^-/£# (b) stffii^o 

ftM& (A) ©a-ltttefcfllfctofc^ifrfc (0!lx.fc«&ftM$ 
V £ /B v> 5 # & ) *t # £ b v> o * fc , 0rS(:f&Dt^-;i/ 
^ ;i/ > ^ -r > h x x - * - , -tf- > f ^ ;k ^ x ^ h$;k h 
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je ai , s » an * ft » i/*o?-3>hn-^a, » ?a si . 

;w * - © * «■ /h s i> «t 5£ & * T s ^ t£ ft: ^ * < b ) n %t 

ftjaiSnTU5fc», M ^ ft M (A) , 7 x X ;v » 
t*5/'j3-> (BP) &&£*r2>/W>^-J«# (B) £ 
a>&&*#»iJ8©3tetta»ri5ftt4, ^ ft M (A) © ft =flf 

*«D»*a8fc«^T«tt*»tl (A) ^> ft Bt 
&•*-£#©©«« (<ftfcS7K/i*3Ktt) tt^bT, ^ 14 ft 

mm (a) ©is^E^t tsi^^sf wtf^t^iii 
stilts. 

£©*<&, m b fc ® « « ( ss * / j» * ) © si a* * n « , 
j» u « ^ , as 14 ft M ** ( a ) a* s © ft k « © # ® ( 09 *. 
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So d ©K, £&M*©^tt5feM*£#W]» (mm) l 0 0i; 

wv, & u © & v> © ft m t m -r s ^ m #j m © m m m m w 

g|^$b<Sl50«l, £D$?£b<te2 0 0^_LT& 

5 d t *« «fc „ £ , S#il#iSJfi§0i^Sg^8 0 ^ T 
TS§i#I^ftili:iS^iJ5^tl§. K»#fi!l#ffiiE# 

T * * £ 0k tr* . 

•6 , ±K©«fc5fc±&I8l*©£«:ftM«SE^WS ( ft m ) l o 

o id ft v . m *r © & fiij © ft m t m ? % m m m ss m © m.ft m 
^^^) » ^xm^ytmm (a) t/w 

>^-/£# (B) ©*«Jfc#, (A) / (B) = 0. 1/9 
9. 9 - 4 0 / 6 0, £ S> £ (A) / (B) = 0. 1/ 
9 9. 9-3 0/7 0 iVi5«tt^j»<«©^*r*35«**fc^ 

6 V* $& B & V> T $ A. , Ill^n^^IXl^lftlt 3t 

jr n- fc«k § « n m tk <b ti * ( m m ?k <t m -n : 2 ot \z & v 

1 o 6 j^t) ^Mnfc^»^^'i4^^r-r§o 
* , c: © a ^ m m & m m & >p & k& m * & m # « a* -t > 

^ - fi£ # (B) £ L T © U :□->©#> '14 & J**fc565ir* 
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£ & S o 

IB ft # fc* * ftMtt fc<fc9B|[zKte&£V>te 

& * . IP^, # ^ © {lis © ^ ^ £ <^ T , ± IB ft M m 

.* » m <d m m i* at * * # * © # Vi 6 n s * *•* L b T ^ % 

* » 0J \z *3 ^ x ± SB ft « ik m * « 14 it # & & 
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6 4 

S£ g| b £ SfltiD 2 0t;~5 0 Ot, $? £ b < & 

4 0*0-2 5 o n~cmt&mm&-? z\ t \z & d *$sw <Dmm 

m & * # § d £ ^ T # § „ IfJStHK, m « 7. 

fi»J ^ ^ D & > 'rJv^^ — 'rjyVfe. -x--f>if 

6 > ^^iJ->W«ft, ***x^>^&, ^^HT^JSHJ^, 

7 * v i=p «y m m ifi m wr s n § . 

il © V>T, ft ft & «L j$ 4to ^ 

BfsE^tlS^K© j& JV tt, -«C0. 1 ~ 2 0 0 w m , 
3; b < « 0 . 1 ~ 5 0 # m > KttO. 5 ~ 1 0 

*&w<Dytmmu&to &mi$ \zffcm, frtz.&, 

1 1 1> j: m 0 xamoytMrntB. mtto 
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